The first volume of the theme issue concentrated on the theory of dissipative structures. In this volume, we focus on its applications in various fields of nonlinear science. The contributions concern:
(i) Photonics and optical systems: recent major developments in the application of Lugiato-Lefever model of driven nonlinear resonators that support temporal dissipative structures. The link between these structures and the Kerr frequency comb generation in microresonators is presented in the first contribution [1] . Optical pattern formation usually involves the combination of diffraction and nonlinearity in a Kerr medium. The second contribution [2] describes another mechanism by which light spontaneously induces dissipative structures in nematic states of dye-doped liquid crystal. The mechanism involves the photoisomerization process of the dopants.
(ii) Spiral structures in excitable media and population dynamics: In [3] , Vladimir Zykov reviews the formation of spiral waves in excitable media. 
waves, they do not rotate, and they are obtained in strictly homogeneous environmental conditions [4] . When conditions are not isotropic, homoclinic stripes of any length can be stabilized [5] . Population dynamics of swarm soldier crabs are analysed by applying the Bayesian and inverse Bayesian inference in [6] . These modern methods allow to reveal decision making in social animals as a bifurcation process.
(iii) Chemomechanical stability, localized structures, influence of fluctuations and noise: The possible occurence of chemomechanical oscillations in adsorptive porous media whose porosity varies nonlinearly with surface coverage is investigated in [7] . The next paper explores different mechanisms leading to the formation of spatially dissipative localized structures in the one-dimensional reaction-diffusion models [8] . Numerical continuation techniques and weakly nonlinear theory are used to analyse in depth their global behaviour [8] . Bifurcation analysis of the localized spot and a self-replication instability leading to bound states of localized spots are analysed by using two-dimensional continuation techniques in [9] .
(iv) Fluctuations out of equilibrium: a generalized version of the Callen-Welton fluctuationdissipation formula is provided with the application to an electrical oscillation circuit in [10] . When fluctuations are considered, the description of macroscopic systems is inherently probabilistic. In this case, the evolution of the probability of being in a definite state and the mean life of the different states in which the system can reside are evaluated using an approach based on path integrals in [11] .
